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(54) IMPROVED PAVING MATERIAL COMPOSITION 

(57)Abstract: 

PURPOSE: To obtain the subject composition excellent in flow resistance, wearing 
resistance, crazing resistance, road surface drainage and noise reduction by adding a ground 
FRP of a specified particle size to an asphalt mixture having a void volume in a specified 
range. 

CONSTITUTION: The objective composition is produced by adding a ground FRP of such a 
size as to pass a 12.7mm standard sieve specified in JIS-Z-8801 to an asphalt mixture having 
a void volume as a Marshall characteristic value of 7-30%. The amount of the ground FRP 
added is suitably 0.1-5wt.%. Thus, the adhesion of the asphalt to an aggregate is improved, 
which results in the improvement of Marshall stability, dynamic stability by wheel trucking, etc. 
The ground FRP can be replaced by chopped glass strands of a length of 12.7mm or shorter 
obtained by cutting glass rovings into short fibers. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the improved pavement material constituent. 
Furthermore, this invention relates to a detail at the heating pavement asphalt paving mixture which 
consists of an asphalt paving mixture, and a specific specific FRP grinding object or a specific specific 
glass chopped strand, to divide and by which surface drainage nature, water permeability, and low noise 
nature were improved. 
[0002] 

[Description of the Prior Art] Until now, the open grain-size asphalt pavement material with large 
voidage has been used for the pedestrian system road of few wastewater nature in question, i.e., 
permeable pavement, in a fluidity-proof, abrasion resistance, etc. 

[0003] The designation of the structure-of-pavement object which makes storm sewage permeate a 
subgrade is carried out as it is, and from the consideration to the endurance of this kind of structure-of- 
pavement object, another side and wastewater nature pavement prepare an impermeable layer in the 
layer under the structure-of-pavement body surface layer concerned, and, as for this permeable 
pavement, carry out the designation of the structure-of-pavement object which eliminates storm sewage 
at the road-shoulder section etc. to it. 

[0004] However, recently, it is beginning to be adopted as National Expressways where demand values 
in performance, such as a fluidity-proof and abrasion resistance, are high, as the reason, whenever 
[ existing fine particle ], in an asphalt paving mixture, even if it uses comparatively powerful modified 
asphalt mixture, it is still **-****** (rutted road surface) is generated. 

[0005] it is such ** ~ it is ** as a traffic problem produced according to generating of ****** - when 
storm sewage collects 0 na****** part, there are a fall of the field of view by the water shuttlecock, 
smoking, etc., hydroplaning, etc., and a problem is in the safety and the amenity of traffic in many cases. 

[0006] as mentioned above, it is ** - it is ******** that generating 0 f ****** is delayed, and it is 
possible and it very difficult to be exterminated. [ this is prevented also as ******** and ] therefore, an 
actual place is ** — even if ****** occurs, wastewater nature pavement is adopted as the period until it 
carries out maintenance and repair for a while as a means to secure safety, the amenity, etc. of traffic. 
[0007] therefore, it is ** - or generating of ****** is small, a wastewater nature pavement asphalt 
paving mixture excellent in the fluidity-proof is desired so that it may be few. Such a wastewater nature 
pavement asphalt paving mixture is an asphalt paving mixture in which it usually succeeded so that a 
continuous opening might be given and it might have water permeability inside an asphalt-paving- 
mixture layer by removing a part for middle grading of aggregate from mixture like an asphalt paving 
mixture whenever [ fine particle / which is a continuous grain size and should become precise ]. 
[0008] As compared with an asphalt paving mixture etc., the amount of binder component slack asphalt 
from the place where the surface area of the aggregate is small will say the mixture used for this kind of 
wastewater nature pavement that only small quantity is mixable whenever [ fine particle ]. 
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[0009] This will lead to the adhesive strength of asphalt and the aggregate becoming small, and this will 

have the fault of being weak, in the resistance over deformation by the load again. 

[0010] 

[Problem(s) to be Solved by the Invention] Thus, as long as the conventional technique is followed, if 
wastewater nature pavement results in foolishness and permeable pavement, the actual condition is 
surely being unable to achieve. 

[001 1] Therefore, this invention tends to offer the very useful heating pavement asphalt pavement 
material constituent which is excellent in a fluidity-proof, abrasion resistance, and crack-proof nature, 
and is excellent in surface drainage nature, water permeability, low noise nature, etc. 
[0012] 

[Means for Solving the Problem] Then, so that this invention person may solve Object of the Invention 
which was mentioned above Wholeheartedly, as a result of repeating examination, to the open grain-size 
asphalt paving mixture which the voidage in the Marshall characteristic value consists of here 7 to 30% 
By adding the FRP grinding object which passed 12.7mm standard sieve as specified to JISZ-8801, or a 
glass chopped strand conventional open grain-size asphalt — many - without reducing description, it 
finds out that a part for the asphalt which is a pavement material binder can be added so much, and came 
to complete this invention. 

[0013] A very practical heating asphalt pavement material constituent can be offered [ which is that the 
adhesive strength of asphalt and the aggregate becomes large by this, as a result divides, is excellent in a 
fluidity -proof, abrasion resistance, crack-proof nature, etc., and is moreover excellent in surface 
drainage nature, water permeability, low noise nature, etc. ]. 
[0014] 

[Elements of the Invention] This invention to namely, the asphalt paving mixture which the voidage in 
the Marshall characteristic value becomes 7 to 30% JIS Consist of making the FRP grinding object 
which is specified to Z-8801 and which passed 12.7mm standard sieve add. To or the asphalt paving 
mixture which the voidage in such a Marshall characteristic value becomes 7 to 30% It is going to offer 
the pavement material asphalt constituent which consists of making a glass chopped strand 12.7mm or 
less add and with which it divided and surface drainage nature, water permeability, and low noise nature 
were improved, i.e., a heating pavement asphalt paving mixture. 

[0015] The above-mentioned asphalt used by this invention in here is JIS. It is the thing of the low 
straight asphalt of softening temperature, and the high blown asphalt of softening temperature currently 
used for the subject in waterproofing work which carries out the designation of the petroleum asphalt 
which is specified to K-2207, and is used for the subject in the object for pavement. 
[0016] Furthermore, the so-called modified asphalt of the form where the property of the asphalt for 
pavement was made to improve is also included. There are rubberized asphalt, asphalt containing 
thermoplastics further with emphasis on the improvement of the flow resistance nature at the time of an 
elevated temperature, etc. of a form with emphasis on the increment in the so-called semi-blown asphalt 
and the toughness tenacity of the form which raised the viscosity in 60 degrees C in this modified 
asphalt. 

[0017] The asphalt paving mixture whose voidage in the Marshall characteristic value said by this 
invention is 7 - 30% is a corporation. It is written as the Japan Road Association [less or equal and Japan 
Road Association.] various kinds which are indicated by the 50th page of the "asphalt pavement 
outline" (Showa 63 editions) of issue — an asphalt paving mixture - a grain size coarser than an open 
grain-size asphalt paving mixture - namely, size - the aggregate 5mm or more — the thing of 80% of 
the weight or more of a wastewater nature roadbed - it is — general - 2.5-5mm - the aggregate of size 
is excepted in many cases. 

[0018] In here, although coarse aggregate and a fine aggregate are named generically, it is the aggregate 
with which particle diameter becomes 5mm or more, and, as for the aggregate, a fine aggregate carries 
out the designation of the aggregate with which particle diameter becomes 2.5mm or less, as for coarse 
aggregate. 

[0019] There are natural aggregate and an artificial aggregate in the aggregate concerned, respectively. 
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In a thing especially typical as former natural aggregate, they are a river gravel and river sand, Pit 
gravel, There is natural sand, a sea gravel, or sea sand. 

[0020] What processed these corresponds to the latter artificial aggregate by using rock, clay, or an 
industrial by-product as a raw material, and a crushed stone, crushed sand, silicon sand, slag crushed 
stone and crushed sand, or an artificial light weight is one of those [ those ] that also have especially 
typical striking. 

[0021] the hot asphalt mixture for which amelioration of a fluidity-proof, crack-proof nature, etc. for 
which especially the desirable asphalt paving mixture used modified asphalt etc. also among said open 
grain-size asphalt paving mixtures carried out is needed — it is - or the asphalt paving mixture as which 
flexibility-proof, high temperature oxidation stability, etc. are demanded — it is — it is bitumen 
stabilization mixture etc. 

[0022] The FRP grinding object which is used in this invention and which passed the above mentioned 
12.7mm sieve is an impalpable powder-like object of the form where the FRP moldings of well-known 
common use was made to grind using a grinder. 

[0023] Moreover, although this FRP said by this invention carries out the designation of the so-called 
reinforced plastics of the form where a thermosetting resin matrix and fiber reinforcement were made to 
compound-ize and has an unsaturated polyester resin, vinyl ester resin, an epoxy resin, or acrylic resin as 
a thermosetting resin matrix, its use of an unsaturated polyester resin is desirable above all. 
[0024] if it limits for illustrating only an especially typical thing as fiber reinforcement for FRP used by 
this invention, although used combining various kinds of organic fiber; carbon fiber; metal fibers like a 
glass fiber, an amide, aramid, Vinylon, polyester, or a phenol, ceramic fiber;, or these, they will be glass 
fibers or organic fiber above all suitably. 

[0025] Although fillers are used for FRP used by this invention if needed, if it limits for illustrating only 
an especially typical thing as these fillers, it will be calcium-carbonate powder, clay, alumina powder, 
silica stone powder, talc, a barium sulfate, silica powder, glass powder, a glass bead, a mica, an 
aluminum hydroxide, cellulose yarn, silicon sand, river sand, kansuiseki, marble waste, or a crushed 
stone, and the thing containing such a thing of well-known common use will be mentioned. 
[0026] The middle molding material which made gestalten, such as the shape of the shape of a sheet or 
bulk, fabricate various raw materials which were hung up above is called as SMC, BMC, etc., for 
example, is used for the so-called housing members, autoparts, etc., such as a bathtub and a water tank, 
respectively. 

[0027] SMC infiltrates into resin the resin paste of the form which mixed fillers, hardening material, 
release agents, or chemistry thickeners at fiberglass reinforcement, makes it fabricate in the shape of a 
sheet, and it makes it ripe first, if it explains in detail until it thickens to extent of the set to touch. 
[0028] On the other hand, the direction of BMC makes a resin paste add and knead a glass chop etc. The 
condition before grinding of the FRP grinding object of this invention carries out the designation of the 
FRP mold goods used for various kinds of applications. 

[0029] If it compares and says, they will be crafts, such as. a housing member; fishing boat or leisure 
boats, such as construction-materials; bathtubs, such as a corrugated plate or a plate, a dome, a capsule 
house, or concrete shuttering, a modular bath, a waterproofing pan, a toilet bowl, or a septic tank, and 
vessels.; 

[0030] Tanks or containers, such as industrial equipments; water tanks, such as a pipe, housing, or an 
electrical part, a silo, or a container; miscellaneous goods, such as a safety cap, a mannequin, a playing 
tool, or a tray; 

[0031] Wide range FRP mold goods which are used as various kinds of automobiles or objects for cars 
like autoparts, such as a passenger car, a truck, or a two-wheel barrow, shell plate components, interior 
parts, undershirt chassis, undershirt bonnet components, or the components for rail cars are mentioned. 
[0032] Each of these FRP mold goods is fabricated by the various approaches of well-known common 
use. the FRP grinding object in this invention which passed said 12.7mm sieve carried out is ground by 
the various approaches of well-known common use — having — general — a crusher — with, carry out 
rough grinding at about 3-1 0cm, subsequently to desired size grind, and pass the process taken out by 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_.web_cgLejje 



11/29/2005 



JP,05-140464,A [DETAILED DESCRIPTION] 



Page 4 of 12 



pneumatic transportation etc. — it is carried out. From relation, such as production capacity and a 
machine design, a series of processes of resulting in pulverizing through middle coarse grinding from 
rough grinding may be taken. 

[0033] Although it becomes the magnitude of extent which becomes 0.01 -15mm as particle diameter of 
the last FRP grinding object, within the limits which the maximum particle diameter is 12mm or less, 
and mean particle diameter becomes from the relation of whenever [ compaction ] at the time of 
applying to pavement material 0.5-6mm is desirable. 

[0034] Generally as an amount of mixing of the FRP grinding object which passed 12.7mm sieve of this 
invention, within the limits which becomes 0.1 to 10% of the weight to all asphalt paving mixtures is 
desirable. Since compaction nature surely worsens in the effectiveness of a fluidity [ case / less than 
0.1% of the weight of ]-proof surely tending to become small and, exceeding 10 % of the weight on the 
other hand, as a result voidage becomes large and Marshall stability, dynamic stability, etc. tend to 
worsen as the result, it becomes impossible to manufacture an asphalt paving mixture desirable in any 
case. 

[0035] Although within the limits which is weight criteria and becomes 5 to 50% as content of the 
reinforcing materials to the FRP grinding object concerned which passed 12.7mm sieve is suitable, 
within the limits which becomes 25 to 35% above all is suitable. 

[0036] said glass chopped strand which is used in this invention and which was carried out - JIS glass 
roving which is indicated by R-3412 — a cutter etc. — with, the designation of what was cut to the staple 
fiber is carried out. 

[0037] When this fiber length is 12.7mm or more, an asphalt paving mixture tends to become dry and 
there is surely a problem in manufacture, conveyance, etc. construction, etc. 
[0038] On the other hand, since the reinforcement effectiveness is hard to be acquired, as a result 
fluidities-proof, such as Marshall stability and dynamic stability, worsen when this fiber length is short, 
neither of the cases is desirable. 

[0039] As a desirable fiber length, it is becoming within the limits large about 0.5-1 0mm. The approach 
of well-known common use which is indicated by the "asphalt pavement outline" of the Japan Road 
Association issue which showed above approaches, such as manufacture of the pavement material 
asphalt constituent of this invention and conveyance, or approaches, such as construction, is taken. 
[0040] 

[Example] Although an example and the example of a comparison explain this invention much more 
concretely below, unless the "section" and "%" have a notice especially in below, they shall be weight 
criteria altogether. 

[0041] Example Coarse grinding of the bathtub after use where 1 glass content becomes 28% and which 
was produced with the SMC ingredient was carried out to 50-60mm by "shredder VW-520L" of Morita 
Energy Machine Industry, and the FRP grinding object which is a grinder "JC-10L", with passed 
12.7mm and with which mean particle diameter becomes 6mm was prepared after that. 
[0042] Subsequently, according to the combination presentation of the 1st table, heating mixing of this 
FRP grinding object was carried out by the approach of the convention indicated by the "asphalt 
pavement outline" of the Japan Road Association issue, the object for Marshall stability and the 
specimen for dynamic stability by wheel tracking were produced, and the evaluation trial was carried 
out. Those results are summarized and are shown in the 2nd table. 

[0043] Example Except having changed so that a combination presentation as shown in 2, and the 3 1st 
table might be followed, the purpose constituent slack specimen was produced like the example 1 , and 
the evaluation trial was carried out. 

[0044] Example Except having changed so that "CS-06-MA-41 1 " which is the glass chopped strand of 4 
Asahi Fiber might be used, like the example 1, the specimen was produced and the evaluation trial was 
carried out. 

[0045] in order to evaluate stability, a fluidity-proof, etc. as an evaluation trial — the Marshall 
characteristic value trial ~ and - a wheel tracking test - both trials are performed. Apart from this, in 
order to evaluate the abrasion resistance of pavement material, the ravelling test is also carried 
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j- ****** j QUt M ore0 ver, as an evaluation means of water penetration extent of storm sewage, the water 
permeability test was carried out, and further, in order to evaluate low noise nature, the acoustic 
absorptivity is measured [******]. 

[0046] Next, although the combination presentation of each example and the example of a comparison is 
explained, first, an example 1 to the example 3 treats the case where the size of an FRP grinding object 
is changed, and, subsequently an example 4 evaluates the effectiveness at the time of mixing a glass 
strand to it. 

[0047] Examples 5 and 6 are all the things of the combination presentation with little aggregate the case, 
i.e., whenever [ fine grain ], where the presentation of this invention constituent slack asphalt pavement 
material mixture is changed. 

[0048] On the other hand, the example 7 is the thing of a combination presentation of the case where 
there are few amounts of mixing of an FRP grinding object when [ that ] there are many examples 8 
conversely. Moreover, the examples 1 of a comparison are various kinds of asphalt pavement material 
mixture to an example 4 from an example 1 , are the things when not mixing an FRP grinding object, and 
the example 2 of a comparison is a thing corresponding to the asphalt pavement material mixture of 
examples 5 and 6 again, and they are the things when not mixing an FRP grinding object. 
[0049] whenever [ general fine particle / with the so-called low voidage ], the example 3 of a 
comparison is alike, receives asphalt pavement material mixture, and it makes an FRP grinding object 
mix Although voidage tends to become small as the size of an FRP grinding object becomes large from 
an example 1 to each of examples 3 as a result of evaluation, the numeric value of each evaluation 
judging is good. 

[0050] The case where the example 4 which mixed the glass strand also mixes an FRP grinding object, 
and the unchanging result are obtained. Although examples 5 and 6 are the effects of asphalt pavement 
material mixture with little aggregate whenever [ fine grain ], with are all low, each its numeric value of 
other evaluation judgings is good. [ of numeric values, such as Marshall stability and a fluidity-proof, ] 
[0051] Although the numeric value of a part with few amounts of mixing of an FRP grinding object and 
each evaluation judging has come out of the example 7 low, it is the range which is practical within the 
limits and can be used, of course. When it is the presentation with many amounts of mixing of the FRP 
grinding object of an example 8, the result what are equal is obtained with an example 1 to the example 
4. 

[0052] Next, since adhesive strength with the aggregates and asphalt is inferior as compared with each 
example article, the examples 1 and 2 of a comparison are remarkably inferior in results, such as the 
Marshall characteristic value trial, a wheel tracking test, and a ravelling test, respectively. 
[0053] The phenomenon of a fault with low voidage is accepted, and the example 3 of a comparison has 
a coefficient of permeability, a low acoustic absorptivity, etc., it cannot be combined and cannot be used 
for asphalt pavement material mixture as which surface drainage nature, water permeability, and low 
noise nature are required at all. 
[0054] «test-method» 

The Marshall characteristic value trial It is based on the pavement examining method handbook. 

Wheel tracking test It is based on the pavement examining method handbook. 

[0055] Ravelling test It is based on the pavement examining method handbook. 

Both-way chain mold ravelling test. 
Abrasion loss measuring method. 

[0056] Water permeability test It is based on the pavement examining method handbook. 

At least constant water is a coefficient-of-permeability measuring method acoustic 

absorptivity JIS A- 1405 normal-incidence-sound-absorption-coefficient measuring 

method. (Center frequency = under the conditions which become 500Hz) 

[0057] 

[Table 1] 
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[0058] Footnote [ of the «lst table ]» 

A part for A: 12.7mm pass of grinding objects A part for C:2mm pass of B:5mm pass part grinding 
objects of grinding objects [0059] 
[Table 2] 
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[0060] 
[Table 3] 
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[0061] 
[Table 4] 
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[0062] Footnote [ of the «2nd table ]» 
Coefficient of permeability: Unit =cm/second [0063] 
[Table 5] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



11/29/2005 



JP.05-140464.A [DETAILED DESCRIPTION] Page 10 of 12 







£fi&0J6 






I 

t 

ft 




2 8 


2 6 


1 1 


2 1 


■#»__■ __t /i _r \ 

£JeK (kgf) 


4 9 0 


5 10 


ft c ft 
9 5 0 


A n c\ 


(X 1/1 Omm) 


3 5 


3 2 


3 0 


3 3 


&fu& (%) 


3 7 


46 


5 8 


5 1 


a*«»x i o- s 


6 8 


6 1 


3 5 


5 2 


7^U>^ Kit 
^$ig (cm') 


0. 65 


0. 64 


1. 2 


0. 95 


KW* (X) 


b 5 


o y 




b z 


D S (0/mm) 


16 0 0 


19 0 0 


18 0 0 


3 6 0 0 



[0064] 
[Table 6] 
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[0065] 

[Effect of the Invention] Thus, it is JIS in the pavement material constituent of this invention obtained, 
i.e., an asphalt paving mixture. The FRP grinding object which passed 12.7mm standard sieve said by Z- 
8801, or the glass chopped strand is added, and the following effectiveness is discovered by the resin 
and reinforcing materials, such as a glass fiber, who constitute the FRP grinding object. 
[0066] That is, it is being able to add a part for pavement material binder slack asphalt so much, without 
reducing the description of the wastewater nature roadbed which made the conventional open grain-size 
asphalt paving mixture a coarse grain size. 

[0067] this — the gestalt of an FRP grinding object or a glass chopped strand — 9-13 microns 
(micrometer) — it is the form where the asphalt of the hypoviscosity in a melting condition sinks in into 
a filament, and the aggregates are wrapped from the place whose monofilament is the thing of 200-800 
forms which converged at the time of preparation of an asphalt paving mixture, and it is expected that 
the asphalt film becomes thick. 

[0068] By this, the adhesive strength of asphalt and the aggregates becomes large and leads to the 
improvement in Marshall stability, the dynamic stability by wheel tracking, etc. as the result. 
[0069] This may be applied to various kinds of hot asphalt mixtures which lead also to improvement- 
ization in endurance of crack prevention etc., and are indicated by improvement-ization in a fluidity- 
proof of asphalt paving mixtures, such as track prevention, again at the "asphalt pavement outline' 1 , 
bitumen stabilization mixture, etc. 

[0070] Furthermore, the heat-curing resin in the FRP grinding object which uses a hydrocarbon as a 
principal component is contributed to improvement-ization of concordance nature with asphalt, and 
reinforcing materials, such as a glass fiber, contribute to rigid rise-ization near 60 degree C. 
[0071] The heating asphalt pavement material mixture with very high practicality of excelling in a 
fluidity-proof, abrasion resistance, crack-proof nature, etc., and moreover excelling in surface drainage 
nature, water permeability, low noise nature, etc. according to such descriptions can be offered. 
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